Abstract Pregnant women in general are at an increased risk of experiencing symptoms of mental illness, and those living in a developing country are even more vulnerable. Research points towards a causal relationship between unplanned pregnancy and perinatal mental illness and suggests that pregnancy planning can aid in reducing the negative impact of mental illness on a woman, her unborn baby, and the rest of the family. In this quantitative, descriptive study, we investigated both socio-demographic factors and variables relating to mental illness itself that may place women at an increased risk of experiencing unplanned pregnancy. Data was gathered at two maternal mental health clinics in Cape Town by means of semi-structured interviews. Univariate analyses of the data revealed five independent key risk factors for unplanned pregnancy: lower levels of education, unmarried status, belonging to the Colored ethnic population, substance use, and having a history of two or more suicide attempts. Some of these factors overlap with findings of similar studies, but others are unique to the specific population (women with mental illness within a developing country). Screening of women based on these risk predictors may pave the way for early interventions and reduce the incidence of unplanned pregnancy and the negative consequences thereof in the South African population.
Introduction
In the past, pregnancy was often regarded as a protective factor against the symptoms of mental illness, but it is now recognized as a time during which women are especially prone to an increase in such symptoms (Chisolm and Payne 2016) . Mental illness during pregnancy is associated with poor obstetric outcomes, increased rates of substance abuse, decreased use of antenatal services, and increased occurrence of postpartum psychiatric symptoms. As pointed out by both Campion et al. (2012) and Akdeniz (2010) , these adverse outcomes, in turn, have a negative impact on the infant and the family as a whole. It is therefore of great concern that symptoms of mental illness are often not recognized during the perinatal period and that treatment rates are lower in pregnant females than in non-pregnant females (Rochat et al. 2011) . Campion et al. (2012) strongly advocate early intervention to prevent mental illness as the most effective means of reducing the disease burden.
Research further demonstrates that women in low-and middle-income countries have a much higher risk of developing antenatal and postpartum depression than women living in high-income countries. The prevalence of postpartum depression in South Africa is estimated at almost 40% (Rochat et al. 2011) , compared with between 4.7 and 13% in Great Britain (Khalifeh et al. 2015) and between 8.3 and 12.7% in the USA (Grote et al. 2010) . Currently, perinatal mental health service delivery in South Africa is highly variable, with many areas offering little or no support to women with mental illness during the perinatal period. According to Paschetta et al. (2014) , less than 8% of women with diagnosable mental illnesses who live in developing countries receive any treatment for their mental illness during the perinatal period. Similarly, Honikman et al. (2012) reported that although 92% of the South African pregnant population receive some antenatal care, such care is mainly focused on physical examination with a lack of screening or treatment for maternal mental disorders.
According to Paschetta et al. (2014) , pregnancy planning can help to reduce the negative impact of mental illness on a woman, her unborn baby, and the rest of the family by providing the opportunity to discuss treatment and finalize a management plan prior to the pregnancy. Unplanned pregnancies (comprising those that are unintended, mistimed, and unwanted) are common, accounting for between 30 and 50% of pregnancies globally (Helfferich et al. 2014 ). Not only is unplanned pregnancy one of the main predictors of inadequate use of prenatal services (Delgado-Rodríguez et al. 1997 ), but there is also a significant relationship between pregnancy planning and other prenatal health behaviors (Özkan and Mete 2010) . According to these studies, women with unplanned pregnancies smoked more, took fewer vitamins, and waited longer before seeking prenatal care. Haddad et al. (2016) cite that in South Africa, more than half of pregnant women only present at prenatal clinics after 20 weeks' gestation. They found, however, that women with planned pregnancies are significantly more likely to seek prenatal care early. In addition, women with unplanned pregnancies reported more medical problems during their pregnancies than those with planned pregnancies.
The negative impact of unplanned pregnancy on maternal and fetal health is indeed very similar to the negative outcomes experienced by pregnant women with untreated mental illnesses. In fact, unplanned pregnancies are also associated with an increased rate of perinatal maternal depression (Abajobir et al. 2016) . Abajobir et al. (2016) point out that maternal mental health problems have been cited as both a cause and a consequence of unintended pregnancies by various researchers.
This study does not aim to look at the causality between mental illness and unplanned pregnancy, but rather at factors associated with an unplanned pregnancy for women in a developing country living with a serious mental illness (DSM-IV-TR axis 1 (APA 2000) diagnosis). Both sociodemographic factors and factors relating to the mental illness itself will be taken into account. Gelaye et al. (2016) point out the importance of integrated prenatal care programs specifically aimed at identifying and treating perinatal mental health problems in low-and middle-income countries, as for many women living in such countries, the prenatal period is a first and often only time of contact with the healthcare system. According to the Prenatal Taskforce of the Western Cape (2016), maternal mental health is not currently being prioritized in this province and basic antenatal care tools contain limited maternal mental health and psychosocial assessment tools. The taskforce suggests a more comprehensive care package, including psycho-social risk screening and more comprehensive education and information during antenatal care. However, if such screening and education could be made available before the antenatal period, it might aid in reducing the prevalence of unplanned pregnancy. This study aims to contribute towards making such an integrated and comprehensive approach possible by identifying factors that may render women diagnosed with mental illness (within a developing country) at greater risk for unplanned pregnancy. Other role players, such as policy-makers, educators, social workers, and primary healthcare providers, need to be made aware of the risk factors for unplanned pregnancy in this group of vulnerable women in order to facilitate targeted screening and prevention programs and early referrals to specialized health care professionals. Possible risk factors taken into account include socio-demographic variables (based on the findings of Özkan and Mete (2010) in a Turkish population), factors relating to previous pregnancies, and variables relating to the mental illness itself.
Materials and methods

Study design
This quantitative, descriptive study was approved by the research ethics committee of the University of Stellenbosch, and permission was granted by Stikland Hospital and the Provincial Government of the Western Cape. The study described in this article covers one aspect of a larger ongoing follow-up study that will assess the naturalistic outcomes of pregnancies in females with a DSM-IV-TR axis 1 diagnosis of psychiatric illness (APA 2000) . Participants are studied from conception (or their first presentation at one of the recruitment sites) until 6 weeks postpartum with the aim of assessing pregnancy outcomes in a real-world setting. Other aspects of the larger study include genetic sampling and infant outcomes for mothers with mental illness.
Setting
The study was conducted at two Maternal Mental Health Clinics in Cape Town, South Africa: Stikland Maternal Mental Health Outpatient Clinic and Sophia Perinatal Psychiatry Centre. Both these clinics offer perinatal mental health care on an outpatient basis, but the former is part of a state-owned psychiatric hospital, whereas the latter is privately owned. Patients at both clinics are usually referred by primary health care providers, but in the case of the private facility, patients may also self-refer. Currently, there is a substantial difference in cost between private and public medical care in South Africa, with public care being more affordable and the only option available to the majority of South Africans. Private medical care is expensive in relation to the wealth of the country, with prices on par with that of first world countries such as Germany and France (Lorenzoni and Roubal 2016) . The participants recruited from the private clinic have a higher average income than those recruited at the state clinic and they must either have access to medical aid or the financial means to afford private medical tariffs. Study participants were recruited in a ratio of 3:2, with the majority hailing from the state clinic. Although 83% of South Africans are dependent on state-provided medical care (Lorenzoni and Roubal 2016) , the recruitment ratio does give a realistic picture of the current utilization pattern of more specialized medical services, such as high risk maternal mental health care. The state-provided service is mainly focused on primary health-care provision, with less referrals for specialized treatment than in the private care context.
Participants
All 214 participants were pregnant female mental health patients referred to the aforementioned clinics by general practitioners, gynecologists, and psychiatric or obstetric nurses due to known psychiatric illness or for assessment and management of new psychiatric symptoms-130 participants were recruited from the state clinic and 84 from the private clinic. Pregnant females 18 years and older with a primary DSM-IV-TR (APA 2000) diagnosis of psychiatric illness qualified for inclusion in the study. Both women with previously diagnosed psychiatric illnesses and women diagnosed upon presentation at one of the recruitment sites were included in the study.
Participants entered the research program on a voluntary basis. Interviews were conducted in English and Afrikaans, with translators assisting in cases where participants were unable to converse in either of these languages (e.g., women speaking one of the nine other official languages who relocated to Cape Town from rural areas). In order to be included in the study, participants had to give written, informed consent. Those who were unable to give informed consent or refused to do so were excluded from the study. The standard care of women was not influenced by their participation or non-participation in the program.
Data collection
Data were collected between April 2011 and May 2016 during care-as-usual visits at the aforementioned clinics. Although data collection is an ongoing process, only women seen in this period were included in our cohort.
Upon presentation at one of the recruitment sites, study participants completed an initial semi-structured interview, including a thorough psychiatric assessment (as per care-as-usual). All interviews were between 60 and 90 min in duration and were conducted by either a qualified psychiatrist with a minimum of 5 years' experience or a psychiatric registrar under supervision of such a psychiatrist. A questionnaire including both open-and closed-ended questions was constructed by the researcher and used as guide for the interviewer and for the recording of information. The information was later extracted onto the data-capturing platform by a dedicated data capturer, using a pre-selected coding system. During these initial interviews, the following information was obtained: socio-demographic background (maternal age, self-reported ethnicity, level of education, employment status, and marital status); current mental state; current physical health (including an assessment of co-morbid conditions); obstetric, psychiatric, and general medical history; a list of medication used currently and in the past; substance use habits (if any); and a brief family history of mental illness.
Pregnancy intent was assessed by means of two questions: firstly, BIs this a planned pregnancy?^and secondly, BDo you want the baby?.Î n each case, a psychiatric diagnosis was made according to the diagnostic criteria set out in the Diagnostic and Statistical Manual of Mental Disorders (DSM IV-TR). Table 1 provides a summary of psychiatric diagnoses within the study sample. The majority of the study participants had an Axis I diagnosis (primary or comorbid) of major depressive disorder (54%). This was followed by diagnoses of anxiety disorders (23%), bipolar disorder (type I or II) (22%), and schizophrenia spectrum disorders (17%). The remaining 2% had other diagnoses, including adjustment disorders and eating disorders.
Study participants were followed up once during each consecutive trimester and again at week six postpartum. For most participants, this translated to a total of four visits, but since women presented for their initial visit at different gestational stages, some participants were seen fewer times. However, for the current study, only data from the initial interview was used.
The collection of the research data did not interfere with the standard care of the study participants in any way and psychiatric treatment was not determined by the research interviews, but by collaboration between the patient and her clinician.
Statistical methods
The outcome for the analysis was the women's responses to the question BIs this a planned pregnancy?,^thus a binary response with a Bno^answer indicating an unplanned pregnancy. Risk factor variables collected at the initial interview were described using frequencies and percentages. Because of the cross-sectional nature of the data, a log-binomial model was used to assess the associations between the outcome of interest and the risk factors. The measure of risk was the risk ratio with 95% confidence intervals, and p values were also provided. Univariate models were conducted first, and the multiple regression model assessed the independent risk factors for unplanned pregnancy. Table 1 shows the socio-demographic constitution of the study sample. Of the 214 participants, 47.2% presented with unplanned pregnancies. Women who took part in the study were between the ages of 18 and 46 years, with an average age of 31 years (SD = 5.7 years).
Results
At the time of the initial interview, 55% of the women were married and 60% already had children. The socio-economic backgrounds of the study participants varied in terms of level of education and employment status. A third of the women had tertiary education, while 57% had at least secondary education (Gr 8-12). The remaining 8% only attended primary school. More than half of the women (55%) were unemployed, either out of choice or because they were unable to find employment or still studying.
Women presented for their initial interviews at different stages of their pregnancies (ranging from 4 weeks' gestation *Unknown values exist due to cases where participants were unable or unwilling to provide certain information **The total number of psychiatric diagnoses adds up to more than the total number of study participants (n = 214) due to the inclusion of comorbid diagnoses to 38 weeks' gestation), with nearly three out of five women presenting after 12 weeks' gestation. The mean gestational age at the initial presentation was 16.9 weeks (SD = 9.3) and the median 15 weeks. For 27% of women, this was their first pregnancy, while 23% had four or more previous pregnancies. At least one previous termination of pregnancy was reported by 15% of study participants.
Risk factors associated with unplanned pregnancy
Results for the univariate regression models are provided in Table 2 and for the multiple regression models in Table 3 .
Maternal and pregnancy factors
Younger women were significantly more likely to report an unplanned pregnancy than older women-this holds true when looking at the ages of the women in their current pregnancies (< 35 years [52.7%] vs > =35 years [34.9%], p = 0.027). Women who have been pregnant more than twice in the past showed a significant but marginal increase in likelihood for current unplanned pregnancy, compared to those who have been pregnant two or less times (RR = 1.4, p = 0.025). Women who reported previous terminations of pregnancies did not show an increased likelihood of unplanned pregnancy compared to those who had no previous terminations (p = 0.147).
Socio-demographic factors and ethnicity
The drainage areas of the recruitment sites include predominantly suburbs with high percentages of Colored and Caucasian residents. Due to the resulting low number of African and Indian participants, these races were grouped together for data analysis purposes. Colored (C) and African/ Indian (A) women revealed a higher likelihood for current unplanned pregnancy than Caucasian women (C: RR = 4.3and A: RR = 2.9). Unmarried women were more likely to present with unplanned pregnancy than married women (RR = 2.9). Women with no tertiary education showed a higher likelihood for unplanned pregnancy compared to those with tertiary education (secondary education, RR = 5.7 and primary education, RR = 7.3). Unemployment was associated with an increased likelihood for unplanned pregnancy (RR = 2.4) and so was an income lower than ZAR 4166 per month (about $300: this is the lowest income stratum according to the government classification system and state medical services are largely subsidized by the government for this group) (RR = 1.6).
Factors related to psychiatric history
Women who reported substance use (any alcohol or illicit drug use, including amphetamine or cannabis) showed a higher likelihood for an unplanned pregnancy than that of nonusers (RR = 1.8). Furthermore, women with a history of suicide attempt(s) revealed a higher likelihood of an unplanned pregnancy than those who have never attempted suicide (1 attempt, RR = 1.5 or more suicide attempts, RR = 2.1). Women who reported previous psychiatric admissions were more likely to have unplanned pregnancies than those with no previous admissions (RR = 1.8). Due to the small size of the sample, associations between different psychiatric diagnoses and unplanned pregnancy were not considered in this study.
Independent risk factors for an unplanned pregnancy (see Table 3 )
The multiple regression model indicated five independent risk factors to be associated with current unplanned pregnancy. According to the model, Colored women have a significantly higher risk than Caucasian women (RR = 2.1, p = 0.004), unmarried women have a higher risk than married women (RR = 1.4), women with less than tertiary education have an increased risk (secondary education, RR = 3.2 and primary education, RR = 3.7), and so do women with a history of two or more suicide attempts (RR = 1.4). Women who reported substance used also have an increased risk (RR = 1.27).
Discussion
Almost half of our sample (47.2%) reported that they did not plan the current pregnancy. The high rate of unplanned pregnancy is not surprising, as a study investigating substance use in pregnant mothers attending Midwife Obstetric Units in Cape Town (n = 684) reported an unplanned pregnancy rate of 68.2% among women attending said units (Williams et al. 2014) . The high rate of unplanned pregnancy in a sample of mothers with psychiatric illness is concerning, as they are particularly vulnerable to relapse of their illness during the perinatal period. The identification of factors that predict unplanned pregnancy in this group is therefore very important as it may be a first step towards informing mental and obstetric health policy-once risk factors have been established, a motivated appeal can be made for policy changes, including targeted prevention and screening programs.
Our results suggest that for women with mental illness living in South Africa, the presence of one or more of the following factors may increase the risk of unplanned pregnancy: being younger; having been pregnant two or more times in the past; Colored, African, or Indian ethnicity; unmarried status; below tertiary education level; unemployed status; low-income level; substance abuse habits; previous psychiatric admissions; and a history of attempted suicide(s).
Although our study sample did not include a control group without psychiatric illness, existing literature suggests that many of the above-mentioned risk factors also apply to women without mental illness, including ethnicity (Hodgson et al. 2013) , unmarried status, lower education levels, and substance use (Wellings et al. 2013 ). Other factors, such as psychiatric admissions, and attempted suicide(s) are however related to the psychiatric diagnosis and may suggest that severity of mental illness could play a compounding role in the prevalence of unplanned pregnancy-a possibility that may be further explored once more data becomes available. Where a risk factor related to a woman's psychiatric illness coincides with other risk factors, she may be particularly susceptible to unplanned pregnancy. Furthermore, where mental illness forms part of the picture and unplanned pregnancy does occur, women (and their offspring) are particularly vulnerable to the adverse consequences of unplanned pregnancy mentioned in the Introduction, such as delayed and inadequate use of perinatal services, increased smoking, and failure to use recommended nutritional supplements. Possible interplay among the identified risk factors may give rise to a discussion about the direction of causality. Determining which of the risk factors give rise to the others and which ones serve to perpetuate others requires a very complex study in itself. For the purpose of the current study, it is however important to note that interrelationships among the various risk factors do exist. For example, most of the socio-economic factors found to be related to unplanned pregnancy are also predictors of alcohol and drug use (Frisher et al. 2007) . It is therefore possible that substance use could be a mediating factor for unplanned pregnancy in this study. To investigate this possibility, a path analysis indicating possible direct and indirect paths between the socio-economic indicators and unplanned pregnancy may be done when more data is available.
Similarly, Colored ethnicity is linked to a specific sociopolitical framework associated with adverse socio-economic circumstances such as lower levels of education (Salisbury 2015) , lower family income (Salisbury 2015) , high levels of unemployment (Kingdon and Knight 2004) , and high prevalence of substance use (Lesch and Adams 2016) , all of which were also identified as risk factors for unplanned pregnancy within our subpopulation. Shisana et al. (2014) found a higher prevalence of risky sexual behavior among unmarried women than married women, explaining unmarried status as a risk factor for unplanned pregnancy in our study. Being younger, which has also been shown to be a risk factor, may, in turn, increase the likelihood of unmarried status. Similarly, a higher level of education is likely to lead to a better chance of employment and a higher income, while, on the other hand, a low family income may be a hindrance to further education.
Socio-economic difficulties are often perpetuated in a vicious cycle and may take a long time to eradicate. Unplanned pregnancy, like mental illness, may in itself become a contributing factor to such a cycle, as it can increase the financial burden on a community, while decreasing opportunities for further education and employment. It is therefore imperative that steps be taken to prevent unplanned pregnancy among vulnerable women, starting with raising awareness about risk factors and implementing targeted screening programs.
Concerning psychiatric risk factors, an interesting question that arises is why multiple previous suicide attempts place the individual at higher risk for an unplanned pregnancy? Literature suggests an association between increased impulsivity and suicide attempts (Wang et al. 2017 ). The increased impulsivity may also play a role in the sexual behavior linked to unplanned pregnancy. Thus, the severity of illness at the time of conception may render the individual more vulnerable to both suicide attempts and unplanned pregnancy. Some evidence (albeit by proxy) for this possibility may be the finding that in a sample of Xhosa individuals with schizophrenia or schizoaffective disorder, the presence of lifetime bizarre behavior (OR 1.5; 95% CI 1.12-1.87) increased the risk for suicide attempts (Lückhoff et al. 2014) .
Although extensive research has been done on the causes and effects of planned versus unplanned pregnancy, literature in this regard pertaining specifically to women with mental illness and living within a developing country is sparse. Both women with mental illness and those who experience unplanned pregnancy are at greater risk of experiencing adverse pregnancy outcomes, and when these two factors exist in combination, it deems a woman particularly vulnerable. An understanding of the variables that might lead to such an unfavorable situation can enable healthcare professionals and policy-makers to address the root(s) of a problem that has far-reaching consequences as future generations are impacted by the health and choices of a mother during the perinatal period. This research is especially important in a developing country like South Africa, where the provision of specialized medical services, such as perinatal mental health services, is often least available to those who need it most (those with adverse sociodemographic situations). One limitation of this study is the use of two closed-ended oral questions to determine intent of pregnancy. These could potentially be misinterpreted and do not necessarily allow for the subtleties of feeling that a woman may experience around her pregnancy. This is highlighted by the fact that 62% of women with unplanned pregnancies said, upon initial interview, that they wanted the baby, while 33% of these women indicated that they did not want the baby (the remaining 5% felt ambivalent). A more nuanced tool for determining pregnancy intent, such as the London Measure of Planned Pregnancy (Barrett et al. 2004) , may yield more accurate results.
Another limitation inherent to the study design is the fact that women with unplanned pregnancies may have early miscarriages or choose to terminate their pregnancies before the opportunity for referral to a maternal mental health clinic arises, which would automatically exclude them from the study sample. It follows that the incidence of unplanned pregnancy among women with mental illness could potentially be somewhat higher than the 47% indicated by our sample. A study looking at the incidence of mental illness in women who choose to terminate pregnancy could provide valuable data in this regard.
A third limitation is the fact that the study sample is not representative of the greater population of South Africa or the Western Cape in terms of racial constitution and socioeconomic background, due to the limited availability of specialized medical services to the majority of South Africans. It is however precisely this inequality of service provision that necessitates studies highlighting the importance of such specialized services to those whose circumstances place them at the greatest need thereof.
It is furthermore important to note that these are provisional results from a study where the recruitment is ongoing-statistical findings may evolve with an increase in the size of the study population.
Conclusion
Socio-demographic factors that were found to elevate the risk of unplanned pregnancy for women with mental illness within a South African context included low level of education, substance abuse, unmarried status, previous pregnancies, and belonging to the Colored population. Factors related to mental illness that translated into an increased risk included having attempted suicide two or more times and previous psychiatric admissions. Screening of women based on these risk predictors prior to pregnancy, as part of an integrated and comprehensive healthcare program, may enable healthcare workers and policy-makers to stage early interventions and reduce the incidence of unplanned pregnancy and the negative consequences thereof in the South African population. Pregnancy planning education during early teenage years as part of the national education program may aid in preventing teenage pregnancies and breaking a pattern where girls tend to fall pregnant at a young age and cease their education, thus putting them at risk for further unplanned pregnancies. Active measures also need to be taken to make it possible for girls with teenage pregnancies to return to school (e.g., provision for childcare). Preventive screening and pregnancy planning education of all reproductive women presenting at health care services may aid in reducing the occurrence of unplanned pregnancies. However, screening of pregnant women for mental health risks is equally important to prevent adverse outcomes in current pregnancy as well as subsequent unplanned pregnancies.
